Purpose: This article provides an overview of current knowledge on the impact of caregiving on the psychological and physical health of family caregivers of intensive care unit (ICU) survivors and suggestions for future research. Methods: Review of selected papers published in English between January 2000 and October 2015 reporting psychological and physical health outcomes in family caregivers of ICU survivors. Results: In family caregivers of ICU survivors followed up to five years after patients' discharge from an ICU, psychological symptoms, manifested as depression, anxiety and post-traumatic stress disorder, were highly prevalent. Poor self-care, sleep disturbances and fatigue were identified as common physical health problems in family caregivers. Studies to date are mainly descriptive; few interventions have targeted family caregivers. Further, studies that elicit unique needs of families from diverse cultures are lacking. Conclusion: Studies to date have described the impact of caregiving on the psychological and physical health in family caregivers of ICU survivors. Few studies have tested interventions to support unique needs in this population. Therefore, evidence for best strategies is lacking. Future research is needed to identify ICU caregivers at greatest risk for distress, time points to target interventions with maximal efficacy, needs of those from diverse cultures and test interventions to mitigate family caregivers' burden.
INTRODUCTION
An extensive literature has described the challenges faced by family caregivers of persons with chronic illness, including several meta-analyses [1] [2] [3] [4] [5] [6] [7] . However, comparatively less is known about family caregivers of patients who survive critical illness [8] .
Advances in therapeutics have decreased mortality during the acute phase of critical illness, and created a new population of patients who are "chronically critically ill," a term used to define ICU survivors who experience physical and/or psychological deficits that persist for months or years [9] . Due to technological advances, improved survival and a growing older adult population with multiple comorbid conditions, the number of patients who experience a complicated recovery following critical illness is expected to rise sharply [10] . Because of the cost constraints in our health care systems that limit post-ICU care expenditures Choi, JiYeon · Donahoe, Michael P. · Hoffman, Leslie A.
[11], family caregivers are likely to assume more responsibility in taking care of their critically ill family member.
Family caregivers of ICU survivors are at high risk for adverse physical and psychological outcomes because recovery from critical illness can be lengthy and highly complicated. ICU survivors face numerous challenges as they attempt to recover their preadmission health status [12] . Recovery is often prolonged, arduous and highly unpredictable [13, 14] . Challenges from negative functional, neurocognitive and psychological sequelae in ICU survivors can last for months or years [15] . Most patients require substantial assistance from family members who provide daily care and support. For example, in a prospective cohort study of 817 ICU patients who required mechanical ventilation for 48 hours or longer, the majority (75%) required caregiver assistance two months after the onset of mechanical ventilation and over half (57%) who survived to 12 months continued to require caregiver assistance [16] .
The scope of critical care, once narrowly focused on survival, has expanded to include initiatives to promote recovery. This new focus has, in turn, directed more attention on family caregivers. Family caregivers are integral care partners across patients' trajectories of critical illness and recovery. Therefore, understanding challenges they face and ways to better enable them to function in this role is an important element of familycentered critical care.
In this paper, we present: (1) an overview of current evidence of psychological and physical sequelae in family caregivers from the time of patients' admission to the ICU to the recovery after discharge from the ICU, and (2) summarize findings from studies testing interventions targeted to support ICU family caregivers at various stages of critical illness. Current challenges and new opportunities for research will be also discussed.
Psychological Outcomes
During a patient's ICU admission, family caregivers experience stress from a variety of sources, including the onset of critical illness, ICU environment, and competing demands between their presence in the ICU and personal responsibilities [17] . In the acute phase of critical illness, depressive symptoms and anxiety are the most commonly manifested psychological symptoms in family caregivers. Interviewing family caregivers in the early phase of ICU admission is challenging and thus, assessment of psychological symptoms of family caregivers during this phase has only been done in a few studies [18] [19] [20] [21] [22] . From the available evidence, the prevalence of both depressive symptoms and anxiety are high. In a study conducted in multiple ICUs in France, depressive symptoms and anxiety were assessed in 920 family caregivers 3~5 days after the patients' ICU admission [21] . In this study, the overall prevalence of anxiety and depressive symptoms was 69% and 34%, respectively [21] . In a study con- Negative psychological outcomes are not limited to caregivers who experience a patient's death in the ICU. In fact, negative psychological responses often continue following discharge [19, 22, 24] . Becoming an ICU survivor opens the door to a new phase of prolonged and unpredictable experiences [14] . Psychological distress may continue or be further amplified following ICU discharge [19, [24] [25] [26] [27] [28] [29] . In studies in which depressive symp- [18, 19, 22, 28] . In a prospective cohort study that followed 169 family caregivers, Van Pelt et al. [19] reported that 23% of caregivers had clinically significant depressive symptoms 12 months after the onset of ICU admission, comparable to the rate reported in caregivers of persons with dementia [19, 30] .
Symptoms of post-traumatic stress disorder (PTSD), another outcome of concern, have been reported in 35~50% of family caregivers [31] [32] [33] [34] . For the first 6 months after patients' ICU discharge or death, symptoms of PTSD have been reported to be problematic in more than one third of family members [31, 32, 34] . Risk of PTSD is high if family members experienced a patient's death in the ICU or participated in end-of-life decision-making as a surrogate decision maker [35, 36] . In a longitudinal study by Anderson et al. [32] that followed family members of ICU survivors who experienced the death of a patient either during ICU admission or after ICU discharge, prevalence of PTSD was the same regardless of death experience. It is unclear how symptoms of PTSD persist or change over time following ICU discharge or how they influence the physical and mental health of family caregivers. However, limited evidence suggests the impact of critical illness on family caregivers can last up to several years. Herridge et al. [15] reported that psychological distress was still present in 27% of caregivers of acute respiratory distress syndrome survivors 5 years following the patients' discharge from the ICU.
Physical Health Outcomes
In studies on caregivers of persons living with cancer or Alzheimer's disease, it has been reported that long-term caregiving can adversely affect caregivers' physical health [5] . In contrast, there are relatively few studies that included investigation of physical health issues in family caregivers of ICU patients who have been characterized as chronically critically ill.
During ICU admission, family caregivers have difficulty paying attention to their own health versus that of their critically ill family member. Choi et al. [37] reported that health risk behaviors during the acute phase of critical illness were worse than behaviors reported by family caregivers of community-dwelling older adults with disabilities [38] . In their study, 50 family caregivers completed the 11-item Caregiver Health Behavior Instrument [39] at a time when patients were on mechanical ventilation for an extended period (12± 8 days) following ICU admission [37] .
The majority (94%) reported one or more health risk behaviors [37] . The most commonly reported behaviors were having inadequate rest (70%), inadequate exercise (76%) and skipping meals (62%). In addition, caregivers reported difficulty managing their own health issues, e.g., difficulty taking medications (22%) and scheduling (28%) or keeping (22%) doctor appointments [37] .
Impaired sleep and fatigue are other prevalent, yet under investigated, health risks in family caregivers. Several studies have described problem of poor sleep in family caregivers. In a crosssectional study by Day et al. [40] , 94 family caregivers were surveyed at 4.6±7.6 days after the patients' ICU admission. Almost all (94%) recalled having a normal sleep and wake cycle prior to the patients' ICU admission [40] . However, following the patients' ICU admission, only 42% reported having a normal sleep and wake cycle [40] . Difficulty in sleep was reported by 66% and 44% rated the sleep quality as "poor" or "very poor" [40] . Psychological distress due to anxiety, tension and fearfulness were the most common reasons for poor sleep [40] . Verceles et al. [41] conducted one of the few studies in which daytime sleepiness and its impact on daytime functioning was evaluated for 225 family caregivers during the patients' ICU admission. In their results, 50% of participants reported scores on the Epworth Sleepiness Scale indicating excessive daytime sleepiness (≥10), a typical symptom in insomnia, and 62% reported impairment of daily activities due to sleepiness [41] . Choi et al. [42] longitudinally examined fatigue in a sample of 47 family caregivers of ICU survivors for 4 months post-ICU discharge using the Short-Form 36 Health Survey (SF-36) Vitality subscale. Using a SF-36 Vitality score of equal or less than 45 as a cut off, 45~53% of participants reported significant fatigue across the study period [42] .
In this study, self-reported fatigue symptoms were associated with greater depressive symptoms, caregiving burden and poor sleep quality [42] . Data trends suggested an association between worse fatigue in family caregivers and greater symptom burden in ICU survivors [42] . There were also worsening trends of fatigue in family caregivers when the patients' post-ICU discharge www.kan.or.kr
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course involved extended institutional care, such as transfer to a long-term acute care or skilled nursing facility [42] .
Several longitudinal studies provide additional insight into physical health concerns in family caregivers of ICU survivors after patients' discharge from an ICU. Swoboda and Lipsett [29] conducted a longitudinal study that examined health care use in 128 family caregivers of surgical ICU patients from the patients' ICU admission to 12 months after their ICU discharge. They found that 11~28% of caregivers reported becoming ill during the 12 month follow-up period [29] . Data trends showed an increase in the proportion of caregivers reporting delay in seeking medical care for their own health needs over the follow-up period (from 
Interventions: Did they Work?
Interventions in the field of ICU survivorship are in their infancy [43] . Previous intervention studies that included evaluation of caregiver outcomes are summarized in Table 1 . Two randomized [34, 44] . Jones et al. [45] conducted a RCT that mainly targeted ICU survivors. In this study, 312 ICU survivors received diaries that were completed by ICU clinical staff. Contents of the diaries were related to daily events and patient progress during the ICU stay. Family caregivers were asked to contribute to the diaries if they wished [45] .
Family caregivers in the intervention group reported a significant decrease in PTSD symptoms compared to family members in the control group [46] . However, the sample of family caregivers who promising, it is difficult to suggest benefits specific to family caregivers because of the small sample size (n=2) [47] .
Suggestions for Future Research
Clinicians and researchers in the field of critical care have long been aware that family caregivers are crucial care partners. caregivers [34, 44] , skills and information were focused on assisting long-term recovery of patients rather than supporting family caregivers. The telephone-based mindfulness intervention introduced by Cox et al. [47] has the potential to be expanded to a larger scale using various modalities (e.g., mobile phone) across care settings (e.g., family waiting areas in ICU or longterm care facilities).
5) Post-intensive care syndrome family (PICS-F) has been proposed as a new term to describe psychological conditions that can result from the need to provide care for ICU survivors, including symptoms of depression, anxiety, post-traumatic stress disorder (PTSD), and complicated grief [49] . While proposing PICS-F is a meaningful step, it neglects consideration of the acute phase of critical illness (i.e., early period of ICU admission) when stressful experiences begin. The impact of critical illness on family caregivers' physical health is also not considered, although it is an equally important area. Current evidence in family caregivers of other chronic conditions (e.g., cancer, dementia) affirms that behavioral consequences, such as inadequate self-care, are common in caregivers and may be linked to a decline in overall physical health [39, 50] .
Clinical Implications
We also suggest several clinical implications for ICU nurses to 
